Mechanical ventilation is a life-saving therapy used in children in PICU. These critically ill children are usually extensively investigated in PICU. Chest radiograph is an irreplaceable investigation in these patients prior to ventilation. Aim: We studied the impact of initial chest radiograph on the final outcome of ventilated children. Design: Retrospective. Setting: Tertiary care teaching hospital. Method: One hundred and forty-one children were included in the study. Initial chest radiograph of all the ventilated children was evaluated and outcome of these children was correlated with the initial radiograph at admission. Results: Abnormal initial radiograph was recorded in 60% (n = 84) ventilated children. Overall mortality in ventilated children was 24% (n = 34). Ventilated children with abnormal initial radiograph had significantly greater mortality (28/84) than those with initial normal chest radiograph (6/57) (P < 0.05).
Introduction
Mechanical ventilation is common and essential therapy in pediatric intensive care unit (PICU). Children require ventilatory support for various conditions including respiratory and cardiovascular failure, shock with or without pulmonary involvement and depressed neurological status. Chest radiograph is routinely done in the mechanical ventilated patients. It remains one of the oldest noninvasive methods for identifying chest diseases. This tool is relatively inexpensive, low risk, and important for the intensivist to use in making an initial differential diagnosis. Timely intervention depends on the intensivists' ability to recognize the radiographic abnormalities commonly associated with acute pulmonary disease. When linked with the history, presenting signs and symptoms, and a thorough physical assessment, the chest radiograph is key to appropriate diagnosis and management. [1] Various scoring systems like pediatric risk of mortality (PRISM) score [2, 3] and prognostic indicators have been used to predict the outcome of PICU patients. However none of the commonly used scoring systems include the chest radiograph finding as a parameter in assessing the severity of illness or to predict the outcome of ventilated children despite being the most commonly used investigation in these children. The aim of this study was to evaluate if initial chest radiograph at admission or at the start of ventilation could be used to predict the outcome of ventilated children.
2001. Of these, 141 children requiring ventilatory support for various conditions like respiratory failure, shock, and neurological abnormalities (Glasgow coma scale score less than 8) were included. Age of the children ranged from 3 days to 18 years with a median age of 10 months. Clinical data including primary diagnosis and laboratory parameters [ Tables 1 and 2 ] along with the initial chest radiograph finding were recorded. The same panel of radiologists who regularly report all the pediatric radiographs had reported all the chest radiographs. Multi organ dysfunction syndrome (MODS) was diagnosed when two or more organs dysfunction was noted on the initial laboratory and radiological investigations. [4] Data was analyzed using the Epi-info statistical package. Percentage was calculated for each variable. Chisquare test and student's t-tests were used, wherever applicable, for comparison. A P value of <0.05 was considered significant.
Results
One hundred male and forty-one female ventilated children were included in the study. All the children had been directly admitted to the PICU. Age of the children ranged from 3 days to 18 years with a median age of 10 months. Infants less than 1 year of age constituted 52.6% of patients of which only one child was less than 1 month of age. The PICU mortality during the study period was 7.5%. Overall mortality in the ventilated children was 24% (n = 34).
The indications for ventilation were severe respiratory distress, respiratory failure, cardiovascular failure, shock with or without pulmonary involvement, and depressed neurological status with Glasgow coma scale score less than 8. Diseases of the central nervous system (CNS) (40.4%) and respiratory system (36.8%) accounted for majority of cases. Gastrointestinal (4.3%) or cardiovascular disease (4.9%) was the primary diagnosis in much fewer cases. Hemat-oncological diseases (5.7%) included six cases of acute lymphoblastic leukemia and two cases of aplastic anemia. The six (4.2%) cases of renal failure included three cases of hemolytic uremic syndrome and three cases of acute glomerulonephritis. Multiple organ systemic involvement was present in 56 children. One case of intestinal obstruction with shock was also included in the study.
None of the patients had required manual bag and mask ventilation for more than 30 min prior to ventilation. Endotracheal intubation was performed by an experienced personnel (intensivist, fellows or third year senior residents). Adequate premedication with midazolam for sedation and vecuronium for paralysis were used in all the patients. Lignocaine was additionally used for patients with suspected raised intracranial pressure. Siemens 900 or Siemens 300 ventilator was used for mechanical ventilation. All the patients were ventilated with volume controlled or pressure regulated volume-controlled ventilation modes except the neonate who received pressure-controlled ventilation. Synchronized intermittent mandatory ventilation (SIMV) with pres- sure support was used as a weaning mode once the indication of mechanical ventilation was reversed, patient was hemodynamically stable with no major electrolyte imbalance or obvious sepsis and was out of the effects of sedation and paralysis.
Laboratory parameters of both the survivors and nonsurvivors were comparable except the blood urea nitrogen [ Table 2 ].
Initial chest radiograph was done in all 141 ventilated children within 2 h of admission into the PICU [ Table 3 ]. Daily check radiographs were further done and the changes reported by the same panel of radiologists in all the patients during the period of ventilation.
Abnormal initial chest radiographs at the start of ventilation were seen in 60% of cases. Lobar/segmental collapse was the most common radiological abnormality (40.4%) followed by bronchopneumonia (29.7%). Combinations of abnormal radiographic findings were seen in 29 cases (34.5%).
Of the 57 children with normal initial radiograph, 6 expired as compared to 28 among the 84 children with abnormal initial chest radiograph (P < 0.05).
Of the 34 children who expired, abnormal initial radiographs were seen in 28 (82%) while, of the 107 children who survived abnormal initial radiographs were seen in only 56 (52%) (P < 0.01).
Discussion
The children who were admitted in PICU had multiple indications for ventilation, the most common being CNS disease (40%). MODS was seen in 40% of the ventilated children. Thirty-seven percent of these children had respiratory pathology. However, chest radiographic abnormalities were seen in 60% of children with atelectasis/collapse accounting for majority of cases (34%), closely followed by lobar and bronchopneumonia (33.7%).
In the present study, the two groups of children (survivors and nonsurvivors) were comparable in median age, sex, hematological, and biochemical parameters.
Analysis of our data revealed that the children with abnormal initial radiograph had significantly higher mortality (28/84) than those with normal initial radiograph (6/57) (P < 0.05).
Abnormalities in initial chest radiograph were also more common in ventilated children who had expired (82%) than in those who had survived (52%) (P < 0.01) [ Table  4 ]. The abnormal initial chest radiographic findings represent additional pathology in the ventilated children who might have been ventilated for non respiratory indications. This resulted in more difficult ventilation and higher ventilatory settings resulting in further ventilator induced injury. Subsequent prolongation of ventilation might have resulted in the development of new complications like ventilation-associated pneumonia, which would make weaning more difficult despite improvement in the initial pathology. This may account for the higher mortality in these children. However, in the absence of any similar study, this theory cannot be confirmed.
The number of patients in each primary diagnostic category is small as evident from [ Table 1 ]. Analysis of correlation and effect of primary diagnosis and chest radiograph finding on outcome may not be fruitful. It is suggested that a prospective study may be conducted in a particular cohort with same primary illness.
Chest radiographs are routinely being done in all ventilated patients. The clinical value of routine chest radiographs in a PICU is well established. In a study by Hauser et al., physicians clinically failed to detect the chest findings and significant alterations in management would have been missed had the chest radiographs not been available. [5] Another study by Quasney et al. [6] concluded that routine chest radiographs are more useful in smaller, critically ill, ventilated children especially if there were one or more devices in situ and if active cardio-pulmonary problems were present.
Multiple scores are available to predict nosocomial pneumonia in ICU [7] and nosocomial pneumonia in mechanically ventilated children. [8] However, predictors of outcome of ventilated children based on chest radiographs have not yet been studied. To the best of our knowledge, no study is available correlating the chest radiographic findings with variables presently being used in the outcome scoring systems like PRISM score which is the most commonly used scoring system to predict the outcome of PICU patients.
Univariate analysis of our data concludes that the chest radiograph may be an independent criterion to predict the outcome of ventilated children. However, in the absence of any similar studies, our observations could not be compared.
Conclusion
This study concludes that initial chest radiograph at beginning of ventilation not only provides additional information in ventilated children but may also be useful to predict their outcome. However, a larger study with multivariate analysis is required before this can be used as a predictor of outcome in mechanically ventilated children.
